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Abstract 
The objectives of this paper are to assess the needs of entrepreneurial education in Romania and to suggest new pertinent 
solutions aimed to foster an authentic entrepreneurial culture for graduates, especially in the case of students and Bachelors in 
engineering. The solutions thought by the author of this paper range from short term solutions, as summer schools of 
entrepreneurial education for students in engineering, to long term ones, as designing a suitable interdisciplinary 2 years Master 
program that will provide the best platform of entrepreneurial education for Bachelors in engineering and launching of a Center 
for entrepreneurial education and innovation. 
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1. Introduction 
Knowledge represents the most important part of humankind evolution and the desire and curiosity to know more 
is part of human’s DNA, as proven by young children whose desire to explore seems infinite. Unfortunately, 
somewhere on the school years road, the youngsters’ interest seems to be lost little by little, so, when reaching the 
university education years, most of the young adults seem to be unenthusiastic and without a clear goal for the 
future. Therefore, engineering higher education needs an urgent upgrading and a transformation of the learning 
process into an exciting one, as exciting and encouraging for students in engineering as it was for young pupils in 
 
 
* Corresponding author. Tel.: 004-072-230-0029; fax: 004-021-440-0109. 
E-mail address:daniela.momete@upb.ro 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and/or peer-review under responsibility of the Scientific Committee of ESPERA 2014
169 Daniela Cristina Momete /  Procedia Economics and Finance  22 ( 2015 )  168 – 174 
their first school years. Engineering education must be expanded to include entrepreneurship that will stimulate the 
building of a strong confidence of the young adults in their own forces that constitutes a robust foundation for 
courage, determination to succeed and become more competitive. The aspiration of people to become more 
competitive and better coping with a world in change, described as necessary by the Lisbon strategy for a stronger 
European Union (EU) [Lisbon strategy, 2000] and Europe 2020 strategy for a smart sustainable growth [Europe 
2020, 2010], must be encouraged by engineering higher education that should better promote the entrepreneurial 
attitude through suitably designed academic solutions, on short, medium and long terms. 
The engineering profession contribution to the development of humankind is undeniable, mainly starting with the 
first industrial revolution. Given the challenges of the future, the new emerging technologies and environmentally 
sound practices, the engineering education needs an optimization and a clear vision based on the formation of a new 
wave of valuable engineers with a solid entrepreneurial culture. From the general public perspective, the industrial 
era has ended with the XXth century and now the need for engineering seemsless important. On the contrary, I think 
that engineering is the key for solving actual problems and also for the future, as re-engineering of the infrastructure 
to make it environmentally sound, developing new sustainable energy options, considering of new medical 
solutions, progressing in information and telecommunications, all are to be tackled by engineers, to give only few 
examples. Romania needs an improvement of its competitiveness and a better coping with a world in a continuous 
change and the answer to these challenges is innovation. When the foundation of innovative ideas is found in 
engineering, the enhancement in quality of life is guaranteed, as noticed since the first industrial revolution. 
This paper has as subject the development of an authentic entrepreneurship culture in Romania and is focusing on 
education for students and Bachelors in engineering being organized as follows: the first two sections briefly 
investigatethe current knowledge in entrepreneurial engineering and the history of engineering emphasizing the 
Romanian engineering perspective, while the third one reveals the major solutions thought for Romanian technical 
universities on different terms. 
2. Brief description of current knowledge in entrepreneurial engineering – evidence from literature 
The entrepreneurial education is generally promoted by business and economic universities across the world. 
However, especially in US, entrepreneurial education for engineers is presently seen as a solution for an increased 
innovation and competitiveness, being perceived as the “fastest growing academic area of engineering” [Besterfield-
Sacre et. al, 2013]. Especially from 2000s, notorious universities in technology started to establish entrepreneurial 
centers for students in engineering and they are still launching authentic entrepreneurial hubs for students in 
engineering. At the same time, in EU several new entrepreneurial centers appear every year, but are mainly based on 
business and economicsuniversities and some examples are presented in table 1. The selection contains well-known 
universities and is based on the information presented on universities’ websites. 
Table 1. Examples of entrepreneurial centers established by universities in US and United Kingdom (UK), listed chronologically. 
Centre Country Launch year Education 
Technology and Entrepreneurship Center, Harvard University US 2000 Engineering 
Technology Entrepreneur Center  -University of Illions US 2000 Engineering 
Centre for Entrepreneurship Research – University of Edinburgh UK 2002 Business 
Centre for Entrepreneurial Learning – University of Cambridge UK 2003 Business 
Center for Entrepreneurship & Technology – University of California Berkeley US 2005 Engineering 
Keller Center, Princeton University's School of Engineering and Applied Science US 2008 Engineering 
Farley Center for Entrepreneurship and Innovation – Northwestern University US 2008 Engineering 
Epicenter – National Center for engineering pathways to innovation, Stanford 
University US 2012 Engineering 
Centre for Leadership, Impact and Management – Bournemouth University UK 2014 Business 
Lassonde Student Entrepreneur Hub – University of Utah US To be launched in 2016 Engineering 
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In terms of competitiveness, the US is positioned in the 5thplace out of 148 countries, whereas Romania comes 
76, registering also the last place within EU [Schwab K., 2013]. Moreover, in terms of “innovation and 
sophistication factors”, US ranks 6 out of 148 countries, while Romania comes into position number 103, occupying 
again the last place within EU [Schwab K., 2013]. The present situation shows dramatic figures, but the change in 
mentality regarding tertiary education for engineers may lead to a spectacular change in the near future. Maybe the 
present economic context constitutes an opportunity for the development of Romania, when many technology based 
jobs are being outsourced, the main drivers being well-educated work force and low-wages. Consequently, the 
expanding of the entrepreneurial awareness of students and Bachelors in engineering may lead to better “equipped 
engineers”, more innovative and prepared to cope with the requirements of a dynamic environment. 
The broadening of the engineering aptitudes to encompass entrepreneurial skills is seen as essential by many 
American technical universities that are struggling to cope with the pace of today’s knowledge society [Duderstadt, 
2008].Moreover, the US engineering curricula are very different from the European ones, requiring more credits for 
social and economic sciences and humanities [Bucciarelli L.L, 2010] [Gilmartin et. al, 2014], as an engineer must 
build a strong “professional identity” and must be able to understand economic, social, managerial aspects of his/her 
professional and personal life.Therefore, novel engineering programs offered by Romanian technical universities 
must go beyond European borders and should find also an inspiration into successful international programs in US, 
but also in Canada and Asia. 
3. Concise description of engineering education landscape in Romania 
The history of engineering begins with the history of human kind. From the tools of Stone Age, to the first 
pyramid to be built in Ancient Egypt, from early weapons to medieval European Cathedrals, all represent the 
application of engineering skills. However, the professionalization of engineering began much later, starting with 
specialized guilds in the Middle Ages [Momete D.C., 2006], and being followed by the significant advances in 
technology of the XVIIIth century and the subsequent industrial revolutions. The formal education programs in 
engineering began in France in 1747 with the School of Bridges and Roads (Ecole des Ponts et Chaussees) followed 
in 1783 by School of Mines (Ecole des Mines) and later by the first technical university Polytechnic School (Ecole 
Polytechnique) in 1795 [Bucciarelli L.L., 2009]. This French early institution provided an example that was pursued 
around the civilized world, being followed by Germany, Russia, and United States of America (US). The formal 
engineering education was in place for all industrialized countries at the end of the XIXth century. In Romania, the 
first formal engineering education in Romanian was given in 1818 at the School of Engineering that was managed 
by Gheorghe Lazar. This institution later suffered several evolutions, being first the School of Bridges, Roads, Mines 
and Architecture (in 1864), then the School of Bridges, Roads and Mines (in 1867), being followed by the 
Polytechnic School of Bucharest (in 1920) and by the Polytechnic Institute (in 1948) which was transformed in 1992 
into the actual University POLITEHNICA of Bucharest (UPB) [Charta of UPB, 2012]. 
The engineering education evolved from experience-based knowledge and apprenticeship training to more 
theoretical instruction, based on general and abstract engineering notions for the first years of study, followed by 
more specialized knowledge for the last Bachelor years. The engineering education in Romania is mainly based on 
formal lectures coupled with seminaries and laboratories and is organized according to Bologna declaration of 1999 
[Bologna declaration, 1999]. This means a higher engineering education based on (4+2 scheme), that comprises a 
Bachelor degree of 4 years, the first 2 two for general education and the last 2 for specialized one, preparing the 
Bachelors for a 2 years specialized Master in engineering program. The main purpose of the Bachelor degree is to 
prepare the students for the Master degree in engineering and, in my opinion, the Bachelors’ education is not 
intended mainly for employing the graduates as engineers, but merely for a more in depth engineering knowledge to 
be acquired after completion of a Master program. 
Engineering has a large variety of fields, but generally speaking it represents a “professional art of applying 
science to the optimum conversion of the resources of nature to the uses of humankind” [Concise Encyclopedia, 
2014]. Engineering was the first time used as a term in 1300 and was meant for the “person operating a military 
engine” [UNESCO, 2010]. However, the etymology of engineer derives from ingentium, meaning ingenuity, 
inventiveness[UNESCO, 2010]. The modern technological inventiveness must be also related to entrepreneurial 
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capacity of graduates in engineering and this may be achieved by higher education deeper involvement in 
stimulating the students to take the entrepreneurial road. 
The engineering education is often described as being difficult, involving long hours study and high dropping 
rates, reaching a value of 40-60% drop-out rates for science and engineering [Drew C., 2011.]. For instance, at UPB 
the number of freshmen in 2010 was of about 4,500 [Agerpres, 2010], while 4 years later, in 2014, the number of 
graduates was only of nearly 2,300 [UPB news, 2014], making roughly a success rate of 53%. There is also a saying 
among Romanian students in engineering stating that “the first 2 years are so tough it takes 4 years to be enough”, 
revealing the fact that the first two years, involving general and abstract education, are to be passed in 4 years due to 
their difficulty. Hence, the engineering education is very challenging, but the student retention and success rates 
might be increased by a stronger focus on entrepreneurship that may be achieved by modernizing curricula, 
displacing of the interest from memorizing to practice problems, developing new interactive teaching methods, and 
other academic solutions that are further presented in the next section. 
4. Solutions regarding entrepreneurial engineering track 
Engineering entrepreneurial education represents an important solution if valuable practical ideas are to be 
pursued and turned into action leading to technology-based business performance. Technology was in the past the 
engine of innovation and progress and engineering ideas are today pushing substantially the humankind forward. 
Tomorrow world will be also built by engineers but, unfortunately, the students in engineering are not encouraged to 
think creatively and to embark on the entrepreneurial road and this is not due to technology education, but rather to 
managerial and economic inconsistency of the engineering education. 
According to the “Complete Real Estate Encyclopedia” definition [Evans D. L. and Evans W. O., 2007] the 
entrepreneur represents a “person whom takes the risk of creating and maintaining a business, by putting together 
knowledge and resources and hoping for a successful activity and return”. The formation of a real entrepreneurship 
culture in Romania must be a major concern for technical higher education, as the businesses established by 
graduates in engineering may lead to technological innovation, the main component of a country’s 
competitiveness.This may be achieved by developing several academic solutions, implying short, medium and long 
terms, as revealed by Fig. 1. 
Fig. 1. Solutions for fostering of entrepreneurial culture through engineering programs. 
The first step is recognizing the fact that engineering education needs improvement, given the global economic 
context and future society needs, but this may cause tensions between academia. Therefore, the initial goal is to 
change the mentality of professors, because they should be more focused on the quality of teaching, as introducing 
new methods, new interactive exposes,up-to-date content and pertinent contemporary examples. The roles of 
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professors go beyond advanced research, as they should be concerned mainly with teaching act and the relationship 
with students not only preoccupied by obtaining research grants and publishing research articles. 
Romania demands a new vision upon engineering education, where closing the gap between engineering and 
entrepreneurship is the next objective to be tackled. The modernized engineering programs must also answer to the 
question of need and must be focused on the real purpose of the programs, as they are not created for the professors, 
nor the actual students and their parents, not even for a specific industry which offers to sponsor a certain 
engineering program, but simply for the actual and future society needs. The transformation and new design of the 
engineering curricula must start with the re-evaluation of the relevance of several courses, the analysis of the 
sufficiency of the conventional disciplines and the manner in which the theory is combined with practice. The most 
encountered difficulties and failures of the freshmen in engineering are mathematics and physics. These courses are 
of upmost importance for engineers, however they should be adapted to reflect the actual real world engineering 
problems and the mathematical and physical concepts should be translated into practice. 
This is to be followed by the introduction of new courses that stimulate the creative thinking together with a 
better understanding of the international working environment and also by the improvement of the conservative 
teaching methods. Given the fact that engineering is a problem-solving profession, the students are to be also 
confronted with real case situations, simulations, team-projects, activities that stimulate creativity. The 
conservativeness of professors must be overcome and new more relevant teaching techniques that also aim to 
develop entrepreneurially the engineer mind must be followed. The information acquired through lectures and 
seminaries of an engineering program must combine, and the courses must not be regarded as discrete disciplines, 
where the professors are unaware of their colleagues’ course contents, and are pleased with students just 
memorizing theory [Ambrose S.A., 2013]. The students should be allowed to develop in such a way in which he/she 
uses integrative learning, trying to structure the information acquired through different courses meaningfully and 
based on self-explanation. Students’ empowerment, by applying the technology of the digital era we live in, is a 
must condition, if the graduates are to be better prepared for their future as employees or employers. The use of 
smart phones or tablets in the free wireless environment provided by universities must be encouraged, as it 
accelerates the transfer of information, stimulates the students’ participation and their 
collaboration,thereforegeneratingactive learning. In some countries like US, a solutionhasinvolved “bring your own 
device (BYOD)” [Gidda M., 2014], not as in Romania “turn off your device”,solution that have been upgradedto 
smart e-support infrastructure allowing better professor student knowledge transfers and the improvement of 
learning. Mobile smart devices must be seen as powerful tools with a tremendous potential to improve teaching-
learning process, and not forbidden in classrooms as it happens in most Romanian universities, falsely assuming that 
students will not pay attention (evidently, private calls, messages and posts are to be banned). Obviously this e-
solution is to be combined with pen-and-paper classic exposes and examples, slide-show interactive presentations 
and writing on white board. 
Designing proper methodology for new entrepreneurial courses and preparing quality text-books and e-books 
devoted to educate and stimulate the desire of the students in engineering to become self-employed in their own 
fields of study must be another constant preoccupation, as the Romanian graduates in engineering are not generally 
employed in their own specialties or even as engineers [Momete, D. C, 2010].Moreover, thinking at other 
stimulating actions is of foremost importance, as organizing students’ competitions for the most valuable business 
ideas, guidance for translation of good business ideas into the market, joining teams of professors-students that are 
proposing/developing European funded programs. These activities may be at the department level which runs the 
engineering specific specialties, school level for specific domains of study, or at the university level and managed 
through a specific center which is devoted to the entrepreneurial engineering education. The creation and 
development of a Center for Entrepreneurial Educationand Innovation (provisional name) inside technical 
university is meant to encourage the full development of the students in engineering, and its contribution will be 
major, as in Romania there are not established not even external guidance services offered for students, as in other 
European countries [Eurydice, 2014]. The main attributes of this center will be on 3 levels, all in collaboration with 
the faculty of all specialties, and organized as presented in Fig.2. 
One direction of development is meant for traditional engineering programs (as chemical engineering, 
mechanical engineering, electrical engineering, etc) which are in great need of economic and managerial knowledge. 
The solutions for these students are to develop new mandatory and elective courses and modules of entrepreneurship 
173 Daniela Cristina Momete /  Procedia Economics and Finance  22 ( 2015 )  168 – 174 
inside their curricula, and also establish summer schools for entrepreneurial education dedicated to engineers of all 
specialties. 
 
 
Fig 2. The main attributes of the Center for Entrepreneurial Education and Innovation. 
Nevertheless, the students in engineering are to develop their authentic entrepreneurial education at Master 
Degree, for Bachelor degree only introductory courses and modules are to be developed, given the immaturity and 
lack of technological knowledge of the Bachelors. Moreover, the Master programs are also aimed for older more 
experienced engineers (graduates of a 5-years pre-Bologna engineering programs) who desire professional 
development and the continuation of their studies. This is also applied for economic engineering students that are 
engaged into specific engineering areas (as economic engineering in chemical and materials industry, economic 
engineering in electrical industry, etc), but having also an important economic component of their syllabi. The 
design of a suitable interdisciplinary 2 years Master program in entrepreneurial engineering, with an adequate 
balance of technical, economic and social subjects will provide the best platform of entrepreneurial education for 
Bachelors in engineering and also for older pre-Bologna engineers. 
5. Conclusions 
The engineer must not be regarded only as a narrow professional or a technician, but as a whole individual with 
fine intellectual qualities that may develop and in charge for a large corporation, enter the politics and solve 
industrial problems through legislation, or may be a successful entrepreneur. Building a strong entrepreneurial 
culture in Romania is a request of the XXI century and the creation of a future sustainable economy must start with 
the translation of valuable engineering ideas into practice. This might be achieved by a new vision upon engineering 
education, where entrepreneurial knowledge should have a larger role into the engineering education and the 
• Organize the invited professionals lectures and case studies
• Manage internships for Bachelor degree modules
• Joining teams of professors-students that are proposing/developing European funded programs
• Organize summer schools for entrepreneurial education for students in engineering in Romanian and English
First level: Development of entrepreneurial education for students in engineering
• Help in developing a student portfolio, including students involvement into voluntary work and extracurricular 
activities
• Advice students for finding jobs/creation of self-employment
• Guidance for translation of good business ideas into the market
• Organise student competitions run and hosted by students
Second level: Stimulation of students in engineering
• Career tracking for the graduates
• Measuring graduates' job satisfaction
• Involving alumni into the educational process
• Offering alternative educational roots for older engineers for the Master degree.
Third level: Tracking of graduates in engineering
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learning objectives of engineering higher education must be extended to comprise also the entrepreneurial 
awareness. 
The technologies evolved very rapidly over the last twenty years, and the society changed as a reaction to 
thesetransformations. It is now the proper time that engineering education in Romania suffers a major change and to 
teach and encourage creativity leading to innovation. However, faculty involvement is critical in the integration of 
entrepreneurial knowledge into the engineering curricula,but the understanding of the need modernizing of the 
engineering programs together with the consideration of the actions suggested by this paper might bring in the next 
ten years a new generation of successful entrepreneurial engineers. 
This paper constitutes a preliminary study in entrepreneurial engineering that was mainly based author’s beliefs 
and awareness on the condition of students in engineering from UPB and will be followed by an actual assessing of 
entrepreneurial consciousness of students in engineering across technical universities from Romania. 
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